Abstract. A comparison of monthly rainfall derived from the version 5 of TRMM Microwave Imager (TMI), Precipitation Radar (PR), TRMM Combined algorithm (TCA) and TMI-emission algorithm (TMIE) using two years (1998 to 1999) of TRMM data. was made. The global (TRMM domain, 40øN• 40øS) average rain rates are 3.29, 2.62 and 2.93 ram/day over land and :t.02, 2.47 and 2.54 ram/day over oceans for TMI, PR, and TCA respectively. The TMIE oceanic average is 2.90 mm/day. For both the global and zonal means, the TMI rain rates are the largest and the P R estimates lowest. Regression analyses show the offsets of algorithms are close to zero. According to a paired ttest, significant differences exist between TMI and P R and between TMI and TCA, especially in oceanic dry regions. However, the difference between PR and TCA was judged to be insignificant. Comparison of P R and TMIE shows that a statistically significant difference is evident in the oceanic dry regions.
Introduction
Precipitation is a major component of the global energy and hydrological cycle and hence affects the global climate in many ways. The latent heat release associated with the precipitation process is a major driving force for atmospheric circulations. The variability of tropical precipitation affects weather changes worldwide and the livelihood of a large fraction of the world population [Simpson, 1992] . Precipitation influences the vegetation cover, which in turn modifies the radiation balance. Precipitation induced fresh water flux changes the oceans' surface salinity, thereby the stability of the ocean column, air-sea exchanges and water mass formation [Hartmann, 1994] . Accurate measure- One of the objectives of TRMM is to produce a multiyear time series of monthly rainfall with a resolution of 5 ø x 5 ø latitude-longitude with an accuracy of 1 mm/day or 10% in heavy precipitation at that scale. It is therefore important first to understand the biases between TRMM rain algorithms. In this study, we investigate the performance of four standard TRMM algorithms:
TMI profiling (or 2A12 as referenced by the TRMM Science Data and Information System, TSDIS), PR rain profile (2A25), TRMM Combined PR/TMI rain rate (2B31, hereafter TCA) and monthly rainfall from TMIemission algorithm (3All, hereafter TMIE). cant. The TMIE tends to show significantly higher rain rates than P R in most regions.
Conclusions
While all algorithms denaonstrate similar temporal and spatial patterns, the rainfall intensities are quite different, probably due to details of algorithms and sampling characteristics. In future work, we will investigate other rain parameters such as rain fi'action, conditional rain rate, rain-column height, stratiform and convective precipitation discrimination and the diurnal biases to better understand the behaviors of the TRMM algorithms. This knowledge will aid in the use of TRMM to calibrate historical rainfall estimates such as those derived fi'om SSM/I and the Global Precipitation Climatology Project [Chang et al., 1999] .
